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Description 

FIELD OF THE INVENTION. 

The invention relates to an active sound reproducer. 
This is understood to mean a sound reproducer which 
receives an unprocessed audio signal and subjects this 
signal to signal processing operations such as tone con- 
trol and power amplification. The invention also relates 
to a control unit for controlling such a sound reproducer. 

BACKGROUND OF THE INVENTION. 

An active sound reproducer of the type described 
in the opening paragraph is known from European Pat- 
ent Application EP-A1-0 082 905. This known active 
sound reproducer has an audio input for receiving the 
audio signal, a signal processing circuit for processing 
the audio signal in response to supplied setting signals, 
a control input for receiving the setting signals and a 
control circuit for applying the setting signals to the sig- 
nal processing circuit. An audio signal which is still un- 
processed is applied to the sound reproducer. The term 
unprocessed is understood to mean that the signal has 
not yet undergone any processing operations such as 
volume, tone and balance control. The audio signal is 
not subjected to signal processing operations until it has 
reached the sound reproducer. The control signals re- 
quired for this purpose are referred to as setting signals. 
They comprise, inter alia, the desired volume, tone and 
balance values and are also applied to the sound lepro- 
ducer. 

The known sound reproducer receives the audio 
signal and the setting signals from a transmitter section 
which will hereinafter be referred to as control unit. The 
control unit selects the audio signal to be reproduced 
from a plurality of sound sources and applies this signal 
to the sound reproducer. Moreover, the control unit gen- 
erates the setting signals in response to remote control 
commands which are received from a remote control 
unit. Sound sources are, for example, a record player, 
a tuner, a cassette player, a CD player etc. The audio 
signal and the setting signals are digitally transmitted to 
the known sound reproducer. Where necessary, the au- 
dio signal from the sound source is digitized by the con- 
trol unit and formatted for transmission. 

It will be evident that digitization is not necessary if 
the sound source already generates a digital signal. It 
is even feasible that a given sound source, for example, 
a CD player, already generates a digital audio signal it- 
self in a format which is suitable for direct supply to one 
or more sound reproducers. In principle, an expensive 
control unit is superfluous in that case. Existing sound 
sources such as CD players are, however, not adapted 
to generate the setting signals for the sound reproducer 
and to apply these signals to the speakers. Consequent- 
ly, the known sound reproducers cannot be connected 
to a CD player. The same problem occurs if there is a 
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control unit which is not adapted to apply the setting sig- 
nals to the sound reproducers. This may occur if the con- 
trol unit and the sound reproducers are not compatible, 
for example, because they are of different trade marks. 

5 The transmission of an unprocessed audio signal 
and the associated setting signals to active sound re- 
producers has the advantage that the same audio sig- 
nal, but different setting values can be applied to differ- 
ent sound reproducers. Said European Patent Ap plica - 

io tion states that different carrier frequencies can be used 
for this purpose for different sound reproducers, or that 
the setting signals can be transmitted in time-division 
multiplex for a plurality of sound reproducers. It is pos- 
sible, for example, to arrange a sound reproducer (or a 

15 set of sound reproducers in the case of stereo reproduc- 
tion) in the living room and to arrange another sound 
reproducer in another space, for example, a bedroom. 
The same audio signal is applied to the two sound re- 
producers. Since the sound reproducers are implement- 

20 ed as active speakers and receive different setting sig- 
nals, volume, tone and balance are separately adjusta- 
ble in both spaces. However, the user operates the 
known sound reproducers in the space where the con- 
trol unit is located. When the control unit is located in 

2S the Irving room, it is then impossible, for example, to con- 
trol the sound volume in the bedroom. , 

SUMMARY OF THE INVENTION. 

30 The invention has for its object to meet the men- 
tioned drawbacks of the known sound reproducer. Par- 
ticularly, the invention has for its object to provide an 
active sound reproducer which can be coupled to com- 
ponents which are already existing and present, such 

35 as a CD player, as well as to a control unit to be pur- 
chased at a later stage which may be either compatible 
or not compatible with the sound reproducer. 

In accordance with a first aspect of the invention the 
sound reproducer is therefore characterized in that the 

40 sound reproducer has a control output for transmitting 
control signals and means for receiving remote control 
signals. The control circuit is switchable in a "master 
mode". In this mode the control circuit is adapted to gen- 
erate the setting signals and to apply them to the control 

45 output when remote control signals are received. 

If the sound reproducer is coupled to a CD player 
or to an ■incompatible" control unit, the sound reproduc- 
er does not receive any setting signals. It does receive 
remote control signals which are converted into setting 

so signals by the control circuit for these and other repro- 
ducers. The sound reproducer now operates, as it were, 
as a control unit for further connected sound reproduc- 
ers. The remote control signals are received, for exam- 
ple, via an infrared path from a remote control unit. 

55 it is sufficient if one of the sound reproducers in an 
audio system is switchable in the master mode. Howev- 
er, in practice it is sensible if all sound reproducers in an 
audio system are identical. The other sound reproduc- 
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ers are then preferably switchable in a "slave mode" in 
which their control circuit is adapted to pass on the re- 
mote control signals to the "master" via their control out- 
put. It is thereby achieved that the remote control signals 
also reach the master, if the remote control unit is direc- 
tionally sensitive and is directed towards one of the other 
sound reproducers. The remote control signals even 
reach the master or control unit if they have been re- 
ceived by a sound reproducer in another space. 

It is to be noted that it is known per se from German 
Patent Specification DE 29 17 078 to receive remote 
control signals in a sound reproducer and pass them on 
to a control unit. This control unit may be arranged in 
another space. However, this Specification relates to 
passive speakers receiving an audio signal which has 
already been processed. 

To indicate whether the control circuit in a sound re- 
producer is to operate either in the "master mode" or in 
the "slave mode", the reproducer may have, for exam- 
ple, a switch with a "master/slave" position to be set by 
the user. However, the control circuit is preferably adapt- 
ed to transmit a "master request" control signal and to 
operate in the "master mode" if in response thereto no 
"master present" control signal is received. The "master 
request" control signal is transmitted, for example, as 
soon as the reproducer is switched on. If there is a com- 
patible control unit, it is responsive to the request signal 
so that all connected reproducers are switched to the 
slave mode. If there is no compatible control unit to re- 
spond to the "master request" signal, the master func- 
tion is taken over by that sound reproducer which is the 
first to detect the absence of the "master present" signal. 
This will generally be the reproducer that has been 
switched on first. Once switched in the master mode, 
the relevant reproducer subsequently distributes the 
"master present" control signal so that the other repro- 
ducers are switched to the slave mode. 

In a further embodiment the reproducer is provided 
with an audio detector to which the audio signal is ap- 
plied. The control circuit is coupled to the audio detector 
and adapted to transmit the "master request" control sig- 
nal when the audio signal is detected. This prevents a 
sound reproducer from operating as a master if there is 
a compatible control unit, but if this unit has not been 
switched on yet. The master function is only allocated 
when the control unit is switched on and when an audio 
signal is supplied. 

The sound reproducer is preferably also provided 
with an audio output and switching means for applying 
the audio signal to the audio output. The control circuit 
is coupled to the switching means and adapted to apply 
the audio signal to the audio output during "master 
mode" operation. In this embodiment the audio signal in 
a reproducer is coupled via its switching means to a sub- 
sequent reproducer. Thus, a plurality of sound reproduc- 
ers in the form of a chain is interconnected. Initially, the 
audio input and audio output are not interconnected so 
that only the first sound reproducer of the chain receives 



the audio signal. This first sound reproducer now trans- 
mits the "master request" control signal. If there is no 
compatible control unit, there will be no response to this 
request. This causes the first sound reproducer to start 

5 operating as a master. The audio signal is thereby ap- 
plied to the second reproducer with some delay. More- 
over, the first reproducer distributes the "master 
present" control signal. Preferably, the other sound re- 
producers pass on the audio signal immediately after 

io they have been put into the "slave mode" by the "master 
present" control signal. Further delays then no longer 
occur. 

In accordance with a further aspect of the invention 
the control circuit is adapted to add a transmitter ad- 

'5 dress identifying the transmitting sound reproducer to a 
remote control signal when this signal is being transmit- 
ted. In the "master mode" the control circuit is adapted 
to detect the transmitter address and to associate a cor- 
responding destination address with the transmitted set- 

20 ting signal. This is sensible if a first pair of reproducers 
is located in a space A and a second pair of reproducers 
is located in another space B. If the reproducer (or the 
control unit) operating as a master is located in space 
A and receives remote control signals from space B, the 

25 setting signals intended for space B are recognized and 
executed by the reproducers located in space B. 

BRIEF DESCRIPTION OF THE FIGURES. 

30 Figs. 1 and 2 show diagrammatical embodiments of 
an active sound reproducer according to the invention. 

Figs. 3 to 6 show flow charts of programs executed 
by a control circuit shown in Figs. 1 and 2. 

Figs. 7 and 8 show possible configurations of an au- 
35 dio system incorporating active sound reproducers. 

DESCRIPTION OF EMBODIMENTS. 

Fig. 1 shows diagrammaticalty an embodiment of 
40 an active sound reproducer according to the invention. 
The active reproducer has, inter alia, an audio input 1 
to which a signal processing circuit 2, a switch 3 and an 
audio detector 4 are coupled. A received audio signal is 
reproduced by a loudspeaker 5 via the signal processing 
*s circuit 2 and coupled to an audio output 6 via the switch 
3. The reproducer further comprises a control circuit 7 
which receives a detection signal D from the audio de- 
tector 4, applies a switching signal S to the switch 3 and 
controls the signal processing circuit 2 by means of set- 
so ting signals I. The control circuit 7 is further coupled to 
a bidirectional control connection 8 for receiving and 
transmitting control signals, and to a remote control re- 
ceiver 9 for receiving infrared remote control signals IR. 
The sound reproducer is also provided with a setting 
ss switch 10 to indicate whether the reproducer is located 
in a space A, B or C, and a setting switch 11 to indicate 
whether it is a left (L), right (R) or mono (M) reproducer. 
The switches 1 0 and 1 1 are coupled to the control circuit 
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7 and are set by the user. 

The audio signal applied to the input 1 is preferably 
a internationally standardized digital stereo signal as 
laid down by the International Electrotechnical Commis- 
sion (I EC) and described in "Digital audio interface', 
1989. 

The audio detector 4 may be implemented in further 
known manners. If the audio signal is a analog signal, 
the audio detector comprises, for example, a rectifier cir- 
cuit and a threshold detector If the audio signal is a dig- 
ital signal, the audio detector is formed, for example, as 
a PLL clock regenerator detecting the presence or ab- 
sence of the data signal. 

The active sound reproducer shown in Fig. 1 oper- 
ates as follows. The reproducer receives an unproc- 
essed stereo signal at its audio input 1 . The term un- 
processed is understood to mean that the audio signal 
has not yet undergone any operations such as volume 
and tone control. The audio signal is processed in the 
signal processing circuit 2 in response to setting signals 
I in the form of gain factors, filter coefficients and the like 
which are supplied by the control circuit. To this end the 
setting signals comprise a operation code OPC and data 
DTA. The operation code indicates to which type of op- 
eration the setting signal relates (volume, bass, treble), 
the data indicates a quantitative value for the processing 
operation, for example, "30 dB" for volume, "150 Hz* for 
bass, "15 kHz" for treble. 

Some setting signals are locally generated in the 
reproducer. Dependent on the position of setting switch 
11, a setting signal is generated in order to indicate 
whether the signal processing circuit is to reproduce the 
left or right audio signal or whether it is to add the two 
signals for mono reproduction. The other setting signals 
are received by the reproducer wathe bidirectional con- 
trol connection B of a control unit located elsewhere. 
Such setting signals have a destination address indicat- 
ing whether they are intended for a reproducer in space 
A, B or C. The control circuit 7 compares this destination 
address with the position of setting switch 10 and, in 
case of conformity, applies the setting signals to the sig- 
nal processing circuit. 

Fig. 2 shows a preferred embodiment of the active 
sound reproducer in which the audio signal and the con- 
trol signals are received in frequency -division multiplex 
(FDM) and are transmitted via common connections. 
The previously mentioned digital stereo signal has a bit 
rate of approximately 1 MHz; control signals have a bit 
rate of approximately 1 kHz. They are combined with or 
separated from each other by means of filters. Fig. 2 
shows the elements identical to those in Fig. 1 with iden- 
tical reference numerals. A first connection 12 consti- 
tutes a bidirectional connection for control signals and 
a input for the digital audio signal. A second connection 
1 3 constitutes a bidirectional connection for control sig- 
nals and an output for the digital audio signal. A high- 
pass filter 14a separates the received audio signal from 
connection 12 and applies this audio signal to signal 



processing circuit 2, switch 3 and audio detector 4 in the 
manner described. A high-pass filter 1 4b applies the au- 
dio signal of switch 3 to a connection 1 3. Control signals 
which are generated by the control circuit 7 are applied 
5 to connection 12 via a low-pass filter 15a and to con- 
nection 13 vea low-pass filter 15b. Control signals 
which are received v/a connection 12 are applied to the 
control circuit via a low-pass filter 16a. Control signals 
which are received via connection 1 3 are applied to the 
10 control circuit via a low-pass filter 16b. 

The control circuit 7 in the active sound reproducer 
(see Figs. 1 and 2) is preferably a microprocessor which 
executes a program stored in a memory (not shown). 
This program, which is also referred to as main program, 
is js shown diagrammatically in Fig. 3. It comprises a sub- 
program 40 which is executed when the sound repro- 
ducer is switched on and which will hereinafter be re- 
ferred to as setup program (SU). Subsequently, the 
main program determines in a step 30 whether an infra- 
20 red remote control signal is received by the remote con- 
trol receiver (9 in Figs. 1 and 2) or whether a control 
signal is received wathe bidirectional connection (8, 1 2, 
1 3 in Figs. 1 and 2). In the first-mentioned case the main 
program executes a sub -prog ram 50 which will heroin- 
es after be referred to as remote program (RM). In the last- 
mentioned case the main program executes a sub-pro- 
gram 60 which will hereinafter be referred to as control 
program (CTRL). The three mentioned sub-programs 
will hereinafter be described in greater detail. 

30 

The setup program. 

Fig. 4 shows a flow chart of the setup program SU 
denoted by reference numeral 40 in Fig. 3. This setup 

35 program is executed by the microprocessor when the 
sound reproducer is connected to the mains. In a step 
41 of the setup program the connection between the au- 
dio input and the audio output of the reproducer is inter- 
rupted by the control circuit because the microprocessor 

40 7 opens the switch 3 (see Figs. 1 and 2) by means of 
the switching signal S. Subsequently it is ascertained in 
a step 42 whether a "master present" control signal MP 
is received via the control input. If this is not the case, it 
is ascertained in a step 43 whether the audio detector 

45 4 (see Figs. 1 and 2) detects a audio signal. If this is not 
the case either, the setup program returns to step 42. 
The reproducer is then further inactive. The setup pro- 
gram is continued after either a "master present 11 signal 
has been received or a audio signal has been detected. 

so The reception of a "master present" signal is a indication 
to the reproducer that a compatible control unit is con- 
nected or that another reproducer operates in the mas- 
ter mode. In a step 46 the sound reproducer then as- 
sumes the slave mode. To this end the value of "0" is 

55 assigned to, for example, a logic variable M in the mi- 
croprocessor memory. 

The setup program carries out a step 44 if the pres- 
ence of an audio signal has been detected without this 
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having been preceded by the reception of a "master 
present" signal. In the step 44 a "master request" control 
signal MR is generated and transmitted. If a compatible 
control unit is present, or if another reproducer has al- 
ready assumed the master mode, it will respond to the s 
request by transmitting a "master present" signal. In a 
step 45 this "master present" signal is recognized. In the 
step 46 the reproducer then assumes the slave mode. 
If it has been determined in the step 45 that there has 
been no response to the request within a predetermined io 
period of time, the setup program performs a step 47 in 
which the sound reproducer assumes the master mode. 
To this end the value of "1 " is assigned to the logic var- 
iable M. Moreover, the microprocessor transmits, in a 
step 48, the "master present" signal to the other com- is 
ponents in the audio system incorporating the reproduc- 
er. 

After it has thus been determined whether the re- 
producer operates in either the master mode or the 
slave mode, the setup program performs a step 49 in 20 
which the audio input and the audio output are intercon- 
nected. The reproducer is now in a state in which it is 
adapted to receive control signals via the bidirectional 
connection or infrared remote control signals via the re- 
mote control receiver. 25 

The remote program. 

Fig. 5 shows a flow chart of the remote program RM 
denoted by the reference numeral 50 in Fig. 3. This re- 30 
mote program is executed if an infrared remote control 
signal is received via the remote control receiver (9 in 
Figs. 1 and 2) and applied to the microprocessor. In a 
step 51 of the remote program the microprocessor 
scans the setting switch A/B/C (1 0 in Figs. 1 and 2). This 35 
switch is set by the user and indicates whether the re- 
producer is arranged in a space A, B or C. In the step 
51 a corresponding value A, B or C is subsequently as- 
signed to a parameter ABC. Subsequently the remote 
program assigns the received remote control command 40 
to a parameter COM in a step 52. The parameter COM 
is representative of user commands such as "volume 
up", "bass down", "treble up", "balance left" and the like. 

In a step 53 a control signal of the format <R> 
<ABC> <COM> is composed. <R> represents a pream- <s 
ble indicating that the control signal represents a remote 
control signal. <ABC> and <COM> represent the space 
and the user command, respectively. The control signal 
thus composed is transmitted in a step 54. The remote 
program has then ended. so 

It is to be noted that the remote program is per- 
formed by each sound reproducer if it receives a remote 
control signal. It is irrelevant whether the reproducer op- 
erates in the master mode or in the slave mode. 

55 

The control program. 

Fig. 6 shows a flow chart of the control program 



CTRL denoted by the reference numeral 60 in Fig. 3. 
This control program is executed if a control signal is 
received via a bidirectional control connection (8, 1 2, 13 
in Figs. 1 and 2). 

In a step 61 the control program ascertains whether 
the received control signal is a "master request" control 
signal MR. As will be described, such a "master request" 
signal may be transmitted by another reproducer at a 
arbitrary instant. If the control signal is a "master re- 
quest" signal, the control program ascertains in a step 
62 whether the reproducer operates in the master mode. 
If this is the case, the reproducer distributes the "master 
present" control signal MP in a step 63 of the control 
program. If the reproducer operates in the slave mode, 
the control program does not react to the "master re- 
quest" signal. 

In a step 64 the type of the received control signal 
among control signals other than the "master request" 
signal is determined. To this end it is ascertained with 
which preamble the control signal is provided. It has 
been described in the foregoing that the control signal 
may be provided with a preamble <R> to indicate that . 
the control signal represents a user command generat- 
ed by a remote control unit. However, the control signal 
may alternatively be a setting signal to be applied to the 
signal processing circuit. As will be described hereinaf- 
ter, the control signal is then provided with a preamble 
<l>. 

If it has been determined in the step 64 that the con- 
trol signal is provided with the preamble <R>, it is as- 
certained in a step 65 whether the reproducer operates 
in the master mode. If this is not the case, the control 
signal is not further processed and the control program 
ends. If the reproducer operates in the master mode, 
the following will happen. In a step 66 the space code 
<ABC> and the command <COM> are read from the 
control signal. For example, the control signal <R> 
<ABC=B> <COM="volurne plus" > means that a "vol- 
ume plus" user command has been generated in space 
B. In an internal memory the control program checks the 
current setting values of the reproducers in the space 
B. In a step 67 the command <COM> is subsequently 
converted into a operation code OPC and data DTA to 
be applied to the signal processing circuit of the relevant 
reproducer(s). For example, in the case of a "volume 
plus" command an amount of 3 dB should be added to 
the current volume setting for the reproducers in space 
B. If the current volume setting is 50 dB, the control pro- 
gram composes, in the step 67, a setting signal of the 
format <OPC=volumexDTA=53>. If the command had 
been a "balance left", the control program would have 
generated, for example, a setting signal of the format 
<OPC=volume> <DTA=53 left, 47 right>. 

Subsequently a control signal of the format 
<l> <ABC> <OPC> <DTA> is composed and transmit- 
ted in a step 68. <ABC> is the same space code as the 
one which was present in the received control signal and 
<l> represents a preamble indicating that the control sig- 
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nal represents a setting signal. The control program has 
then ended. 

As is apparent from the foregoing, the control sig- 
nals received by the control program may be provided 
with the preamble <l>. These are setting signals com- 
prising an operation code <OPC> and data <DTA> to 
be applied to the signal processing circuit. If it has been 
determined in the step 64 that a control signal is of such 
a type, the space code <ABC> in the control signal is 
compared, in a step 69, with the position of the setting 
switch 10 (see Figs. 1 and 2) on the reproducer. If they 
do not correspond, the setting signal is apparently not 
intended for the relevant space and the control signal is 
ignored. If the received space code corresponds to the 
setting switch, the control program applies, in a step 70, 
the received operation code <OPC> and data <DTA> to 
the signal processing circuit. If these are data which are 
different for the left and the right reproducer, for exam- 
ple, when the previously mentioned setting signal of the 
format <OPC=volume> <DTA=53 left, 47 rtght> is re- 
ceived, the control program scans the position of the set- 
ting switch 11 (see Figs. 1 and 2) and performs the de- 
sired operation accordingly. 

The effect of the above-described setup program 
40, remote program 50 and control program 60 will here- 
inafter be explained for two possible configurations of 
an audio system. 

An audio system with a compatible control unit. 

Fig. 7 shows a configuration of an audio system in- 
corporating a plurality of active sound reproducers. The 
audio system comprises a plurality of sound sources 
such as a CD player 71 , a radio tuner 72 and a cassette 
recorder 73. These sound sources are connected to re- 
spective inputs of a control unit 74. The selected audio 
signal is applied in a digital format to a first active sound 
reproducer 76a via a connection 75a and subsequently 
to a second active sound reproducer 76b via the first 
reproducer and a connection 75b. The connections 75a 
and 75b constitute, as shown in Fig. 2, a bidirectional 
communication bus for control signals. This communi- 
cation bus is further denoted by the reference numeral 
75. Both the control unit 74 and the two reproducers 76a 
and 76b may receive infrared remote control signals 
from a remote control unit 77. 

Fig. 7 shows in broken lines that further sound re- 
producers 78a and 76b may be coupled to the system 
via connections 75c and 75d. These further reproducers 
may be arranged in another space B than the space A 
in which the sound sources 71-73, the control unit 74 
and the reproducers 76a and 76b are located. They re- 
ceive infrared remote control signals from a remote con- 
trol unit 79 which is located in space B. 

The control unit 74 is adapted to transmit the "mas- 
ter present" control signal when the power supply is 
switched on and when a "master request" signal is re- 
ceived. The control unit is also adapted to receive, via 



the communication bus 75, remote control signals from 
the remote control units 77 and 79 and to convert these 
signals into setting signals having the space code A or 
B respectively. To this end the control unit also compris- 

5 es a microprocessor (not shown) which executes the 
same program steps as those which are executed by a 
sound reproducer in the "master mode". 

It will initially be assumed that the reproducers 73a 
and 78b in the space B have not been coupled to the 

io system. As long as the control unit 74 is not switched 
on, the two reproducers 76a and 76b neither receive a 
audio signal nor a control signal. After the control unit 
74 has been switched on, it distributes a "master 
present" control signal via the communication bus 75. 

15 The two reproducers receive this control signal (step 42) 
and accordingly operate in the slave mode (step 46). 
Moreover, the audio input is interconnected to the audio 
output (step 49). For the audio system shown in Fig. 7 
this means that both reproducers 76a and 76b receive 

20 the audio signal. The setup program 40 has now caused 
the two reproducers to operate in the slave mode and 
to receive a audio signal. 

Remote control signals from remote control unit 77 
in space A are received by the control unit 74 and/or one 

2S or both sound reproducers 76a or 76b. Remote control 
signals which are received by a sound reproducer are 
provided by this sound reproducer with a preamble <R> 
and space code <A> and applied to the communication 
bus 75 (steps 51 -54). They are received by the control 

30 unit which, in response thereto, applies setting signals 
to the sound reproducers. The sound reproducers 76a 
and 76b in the space A process these setting signals 
(step 70). The sound reproducers 78a and 78b in the 
space B do not process these setting signals because 

35 the space code <A> does not correspond to the space 
in which these reproducers are located (step 69). 

If the two further sound reproducers 78a and 78b 
are switched on in this situation, as is shown by means 
of broken lines in Fig. 7, these reproducers as yet exe- 

40 cute the setup program. The two reproducers wait for 
either a "master present" control signal or an audio sig- 
nal (steps 42 and 43). If there is already an audio signal, 
it is initially received by reproducer 78a only. In fact, the 
audio input and output are interconnected in reproducer 

45 76b, whereas this is not yet the case in reproducer 78a. 
Due to the reception of the audio signal (step 43) repro- 
ducer 78a generates a "master request" signal and ap- 
plies it to the communication bus 75 (step 44). The con- 
trol unit responds to this request by distributing a "mas- 

50 ter present" signal. This signal is received by all repro- 
ducers. More particularly, reproducer 78a receives this 
signal in step 45 of its setup program, while reproducer 
78b receives this signal in step 42 of its setup program. 
In both cases the reproducer now assumes the stave 

55 mode (step 46) and the audio signal is interconnected. 
All reproducers in the chain now receive the audio sig- 
nal. 

Remote control signals from remote control unit 79 
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in space B are received by one or both sound reproduc- 
ers 78a and 78b which provide these signals with a pre- 
amble <R> and space code <B> and apply them to the 
communication bus 75 (steps 51-54). They are received 
by the control unit which, in response thereto, applies s 
setting signals to the sound reproducers. These setting 
signals are processed by the sound reproducers 78a 
and 78b in the space B (step 70). These setting signals 
are not processed by the sound reproducers 76a ad 76b 
in the space A because the space code <B> does not *o 
correspond to the space in which these reproducers are 
located (step 69). 

An audio system without a compatible control unit. 

15 

Fig. 8 shows a further possible configuration of a 
audio system incorporating a plurality of active sound 
reproducers. The system shown in Fig. 8 comprises a 
digital sound source 81, for example a CD player. It is 
coupled to a reproducer 83a via a connection 82a and 20 
to a reproducer B3b via a connection 82b. The connec- 
tions 82a and 82b constitute a communication bus for 
control signals, which bus is denoted by the reference 
numeral 82. However, the CD player is not adapted to 
transmit or receive control signals via this bus 82. The 
two reproducers receive infrared remote control signals 
from a remote control unit 84. 

As soon as the CD player 81 is switched on and 
generates an audio signal, reproducer 83a detects this 
audio signal in step 43 of its setup program. Reproducer 30 
83b does not receive the audio signal because the in- 
terconnection between audio input and output in receiv- 
er 83a has not yet become effective. Reproducer 83a 
now transmits a "master request" signal (step 44). The 
CD player does not respond thereto. Since reproducer 35 
83a does not receive a "master present" signal, this re- 
producer will now start operating in the master mode 
(step 47) and transmit the "master present" signal (step 
48). Reproducer 83b receives the "master present" sig- 
nal (step 42) and consequently this reproducer 83b will *o 
start operating in the slave mode (step 46). In both re- 
producers the audio signal is applied to the audio output 
(step 49) so that also reproducer 83b receives the audio 
signal. As it were, the first reproducer in the chain takes 
over the function of control unit in this example. 45 

Remote control signals from remote control unit 84 
are received by one or both sound reproducers 83a, 83b 
and applied by these reproducers to the communication 
bus 83 (steps 51 -54). They are processed by the sound 
reproducer 83a operating as a master. In response so 
thereto, this reproducer applies setting signals to the 
communication bus (steps 66-68) which are received 
and processed by the sound reproducers (step 70). 

If further sound reproducers in another space were 
coupled to the audio system shown in Fig. 8, sound re- 55 
producer 83a would also operate as a control unit for 
these further sound reproducers. 
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Claims 

1. An active sound reproducer, comprising: 

an audio input (1 ) for receiving an audio signal; 
a signal processing circuit (2) for processing 
the audio signal in response to applied setting 
signals; 

a control input (8) for receiving control signals, 
inter alia, said setting signals; 
a control circuit (7), coupled to the control input, 
for applying the setting signals to the signal 
processing circuit, 

characterized in that the sound reproducer has a 
control output (8) for transmitting control signals 
and means (8, 9) for receiving remote control sig- 
nals, and in that the control circuit is switchable in 
a "master mode" in which it is adapted to generate 
the setting signals and to apply said setting signals 
to the control output when remote control signals 
are received. 

2. A sound reproducer as claimed in Claim 1 , charac- 
terized in that the control circuit is switchable in a 
"slave mode" in which it is adapted to apply the re- 
mote control signals to the control output. 

3. A sound reproducer as claimed in Claim 1 or 2, 
characterized in that the control circuit is adapted 
to transmit a "master request" control signal and to 
operate in the "master mode" if, in response thereto, 
no "master present" control signal is received. 

4. A sound reproducer as claimed in Claim 2 or 3, 
characterized in that the control circuit is adapted 
to operate in the "slave mode" in response to the 
reception of a "master present" control signal. 

5. A sound reproducer as claimed in Claim 3 or 4, 
characterized in that the control circuit is adapted 
to transmit the "master present" control signal in the 
"master mode". 

6. A sound reproducer as claimed in Claim 3, 4 or 5, 
characterized in that the sound reproducer is further 
provided with detection means (4) for detecting the 
reception of an audio signal, which detection means 
are coupled to the control circuit (7), the control cir- 
cuit being adapted to transmit the "master request" 
control signal when an audio signal is detected. 

7. A sound reproducer as claimed in Claim 6, charac- 
terized in that the sound reproducer is further pro- 
vided with a audio output (6) and switching means 
(3) for applying the audio signal to the audio output, 
which switching means are coupled to the control 
circuit (7), said control circuit being adapted to apply 
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the audio signal to the audio output in the "master 
mode". 

8. A sound reproducer as claimed in Claim 7. charac- 
terized in that the control circuit is adapted to appty 5 
the audio signal to the audio output when the "mas- 
ter present" control signal is received. 

9. A sound reproducer as claimed in any one of the 
preceding Claims, characterized in that the control io 
circuit is adapted to detect a transmitter address as- 
sociated with the received remote control signal in 

the "master mode" and to associate a correspond- 
ing destination address with the transmitted setting 
signal. is 
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Patentanspruche 

1. Aktive Tonwiedergabeeinrichtung mit 

einem Audioeingang (1) zum Empfangen eines 
Audiosignats, 

einer Signalverarbeitungsschaltung (2) zum 
Verarbeiten des Audiosignals in Antwort auf zu- 
gefuhrte Einstellsignale, 
einem Steuereingang (8) zum Empfangen von 
Steuersignalen, u.a. der genannten Einstellsi- 
gnale, 

einer mit dern Steuereingang gekoppelten 
Steuerschaltung (7) zum Zuf uhren der Einstell- 
signale zu der Signalverarbeitungsschaltung, 



1 0. A sound reproducer as claimed in any one of Claims 
2-9, characterized in that the control circuit is adapt- 
ed to associate a transmitter address with the. re- 
mote control signal when a remote control signal is 20 
transmitted, said transmitter address identifying the 
transmitting sound reproducer. 

11. A sound reproducer as claimed in any one of the 
preceding Claims, characterized in that the control 2S 
input and control output are combined in the form 

of a bidirectional control connection (8). 

12. A sound reproducer as claimed in Claim 11, char- 
acterized in that the bidirectional control connection 30 
is coupled to the audio input and audio output by 
means of filters (14-16). 

13. A control unit for controlling at least one active 
sound reproducer as claimed in any one of the pre- 35 
ceding Claims, comprising: 

an audio output for transmitting an audio signal; 
a control connection for transmitting control sig- 
nals, 40 

characterized in that the control unit is further adapt- 
ed to transmit a "master present" control signal. 

14. A control unit as claimed in Claim 1 3, characterized 4S 
in that it is further adapted to receive control signals 
and to transmit the "master present" control signal 

in response to the reception of a "master request" 
control signal. 

so 

15. A control unit as claimed in Claim 14, characterized 
in that the control unit is further adapted to associate 
a corresponding destination address with the trans- 
mitted setting signal when a remote control signal 
with a associated transmitter address is received. ss 



dadurch gekennzeichnet , daft die Tonwiedergabe- 
einrichtung mit einem Steuerausgang (8) zum Her- 
ausgeben von Steuersignalen und mit Mitteln (8, 9) 
versehen ist um die Fernbedienungssignale zu 
empfangen, und daB die Steuerschaltung in eine 
"Master Mode" geschaltet werden kann, in der die 
Steuerschaltung dazu eingerichtet ist, bei Empfang 
von Fernbedienungssignalen die Einstellsignale zu 
erzeugen und sie dem Steuerausgang zuzufuhren. 

2. Tonwiedergabeeinrichtung nach Anspruch 1, da- 
durch gekennzeichnet . daB die Steuerschaltung in 
eine "Slave Mode" schaltbar ist, in der sie dazu ein- 
gerichtet ist, dem Steuerausgang Fernbedienungs- 
signale zuzufuhren. 

3. Tonwiedergabeeinrichtung nach Anspruch 1 oder 2, 
dadurch gekennzeichnet, dafi die Steuerschaltung 
dazu eingerichtet ist, ein "Master Requesf-Signal 
zu senden und in der "Master Mode" zu arbeiten, 
wenn in Antwort darauf kein "Master Present" Steu- 
ersignal empfangen wird. 

4. Tonwiedergabeeinrichtung nach Anspruch 2 oder 3, 
dadurch gekennzeichnet. dafJ die Steuerschaltung 
dazu eingerichtet ist, in der "Slave Mode" zu arbei- 
ten, und zwar in Antwort auf den Empfang eines 
"Master Present"-Steuersignals. 

5. Tonwiedergabeeinrichtung nach Anspruch 3 oder 4, 
dadurch gekennzeichnet . daG die Steuerschaltung 
dazu eingerichtet ist, in der "Master Mode" das "Ma- 
ster Present"-Signal zu senden. 

6. Tonwiedergabeeinrichtung nach Anspruch 3, 4 oder 
5, dadurch gekennzeichnet , daB die Tonwiederga- 
beeinrichtung weiterhin mit Detektionsmitteln (4) 
zum Detektieren des Empfangs eines Audiosignals 
versehen ist, wobei diese Mittel mit der Steuer- 
schaltung (7) gekoppelt sind, wobei die Steuer- 
schaltung dazu eingerichtet ist, bei Detektion eines 
Audiosignals das 'Master Request" Steuersignal zu 
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senden. 

7. Tonwiedergabeeinrichtung nach Anspruch 6, da- 
durch gekennzeichnet , da3 die Tonwiedergabeein- 
richtung weiterhin mit emem Audioausgang (6) und s 
mit Schaltmitteln (3) versehen ist um das Audiosi- 
gnal dem Audioausgang zuzufuhren, wobei diese 
Schaltmittel mit der Steuerschaltung (7) gekoppelt 
sind, wobei die Steuerschaltung dazu eingerichtet 

ist, in der "Master Mode" das Audiosignal dem Au- 10 
dioausgang zuzufuhren. 

8. Tonwiedergabeeinrichtung nach Anspruch 7, da- 
durch gekennzeichnet , daB die Steuerschaltung 
dazu eingerichtet ist, bei Empfang des "Master Pre- *5 
senf-Steuersignals das Audiosignal dem Audio- 
ausgang zuzufuhren. 

9. Tonwiedergabeeinrichtung nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet . daB 20 
die Steuerschaltung dazu eingerichtet ist, in der 
"Master Mode" eine dem empfangenen Fernbedie- 
nungssignal zugeordnete Absenderadresse zu de- 
tektieren und dem gesendeten Einstellsignat eine 
entsprechende Bestimmungsadresse zuzuordnen. 25 

1 0. Tonwiedergabeeinrichtung nach einem der AnsprO- 
che 2 bis 9, dadurch gekennzeichnet, daB die Steu- 
erschaltung dazu eingerichtet ist, beim Senden ei- 
nes Fernbedienungssignals diesem Signal eine Ab- 30 
senderadresse zuzuordnen, welche die sendende 
Tonwiedergabeeinrichtung kennzeichnet. 

11. Tonwiedergabeeinrichtung nach einem der vorste- 
henden Anspruche, dadurch gekennzeichnet, daB as 
der Steuereingang und der Steuerausgang in Form 
eines Zweirichtungensteueranschlusses (8) kombi- 
niert sind. 

12. Tonwiedergabeeinrichtung nach Anspruch 11, da; 40 
durch gekennzeichnet, daB der Zweirichtungen- 
steueranschluB durch Filter (14-16) mit dem Audio- 
eingang und Audioausgang gekoppelt ist. 

13. Steuereinheit zum Steuern mindestens einer akti- 4S 
ven Tonwiedergabeeinrichtung nach einem der vor- 
stehenden Anspruche mit: 

einem Audioausgang zum Senden eines Au- 
diosignals; so 
einem SteueranschluB zum Senden von Steu- 
ersignalen; 

dadurch gekennzeichnet, daB die Steuereinheit 
weiterhin dazu eingerichtet ist, ein "Master Pre- ss 
senf-Steuersignal zu senden. 

14. Steuereinheit nach Anspruch 13, dadurch gekenn- 



zeichnet , daB diese weiterhin dazu eingerichtet ist, 
Steuersignalezu empfangen und infolge des Ernp- 
fangs eines "Master Requesf-Steuersignals" das 
"Master Presenf-Steuersignal zu senden. 

1 5. Steuereinheit nach Anspruch 1 4, dadurch gekenn- 
zeichnet , daB die Steuereinheit weiterhin dazu ein- 
gerichtet ist, bei Empfang eines Fernbedienungssi- 
gnals mit einer demselben zugeordneten Absen- 
deradresse dem gesendeten Einstellsignat eine 
entsprechende Bestimmungsadresse zuzuordnen. 

Revendications 

1 . Dispositif de restitution sonore actif , comprenant : 

une entree audio (1 ) pour recevoir un signal 
audio; 

un circuit de traitement des signaux (2) pour 
traiter ie signal audio en reaction aux signaux 
de reglage appliques; 

une entree de commande (B) pour recevoir des 
signaux de commande, notamment, lesdits si- 
gnaux de reglage; 

un circuit de commande (7) couple a I'entree de 
commande, pour appliquer les signaux de re- 
glage au circuit de traitement des signaux, 

caracterise en ce qu'il comporte une sortie de 
commande (8) pour transmettre des signaux de 
commande et des moyens (8, 9) pour recevoir des 
signaux de telecommande, et en ce que le circuit 
de commande peut etre commute dans un 'mode 
maTtre" dans lequel it est a meme de g^nerer les 
signaux de reglage et de les appliguer a la sortie de 
commande lorsque des signaux de telecommande 
sont recus. 

2. Dispositif de restitution sonore suivant la revendi- 
cation 1 , caracterise en ce que le circuit de com- 
mande peut etre commute dans un "mode esclave" 
dans lequel il est a meme d'appliquer les signaux 
de telecommande a la sortie de commande. 

3. Dispositif de restitution sonore suivant la revendi- 
cation 1 ou 2, caracterise en ce que le circuit de 
commande est a meme de transmettre un signal de 
commande de "requete de maltre" etde fonctionner 
dans le "mode maTtre" si, en reaction, aucun signal 
de commande "maltre present" n'est recu. 

4. Dispositif de restitution sonore suivant la revendi- 
cation 2 ou 3, caracterise en ce que le circuit de 
commande est a meme de fonctionner dans le "mo- 
de esclave" en reaction a la reception d'un signal 
de commande "maTtre present". 
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5. Dispositif de restitution sonore suivant la revendi- 
cation 3 ou 4, caracterise en ce que le circuit de 
commande est a meme de transmettre le signal de 
commande "rnaTtre present" dans le "mode matt re". 

5 

6. Dispositif de restitution sonore suivant la revendi- 
cation 3, 4 ou 5, caracterise en ce que le dispositif 
de restitution sonore est en outre pourvu de moyens 
de detection (4) pour detecter la reception d'un si- 
gnal audio, lesquels moyens de detection sont cou- 10 
pies au circuit de commande (7), le circuit de com- 
mande etant a meme de transmettre le signal de 
commande de "requete de rnaTtre" lorsqu'un signal 
audio est detected 

1S 

7. Dispositif de restitution sonore suivant la revendi- 
catton 6, caracterise en ce que le dispositif de res- 
titution sonore est en outre pourvu d'une sortie 
audio (6) et de moyens de commutation (3) pour 
appliquer le signal audio a la sortie audio, lesquels 20 
moyens de commutation sont couples au circuit de 
commande (7), (edit circuit de commande etant a 
meme d'appltquer le signal audio a la sortie audio 
dans le "mode rnaTtre". 

25 

8. Dispositif de restitution sonore suivant la revendi- 
cation 7, caracterise en ce que le circuit de com- 
mande est a meme d'appliquer le signal audio a la 
sortie audio lorsque le signal de commande "rnaTtre 
present" est recu. 30 



345 B1 




13. Unite de commande destinee a commander au 
moins un dispositif de restitution sonore actif sui- 
vant I'une quetconque des revendications prece- 
dentes, comprenant : 

une sortie audio pour transmettre un signal 
audio; 

une connexion de commands pour transmettre 
des signaux de commande, caracterisee en ce 
qu'une unite de commande est en outre a me- 
me de transmettre un signal de commande 
"rnaTtre present". 

1 4. Unite de commande suivant la revendication 1 3, ca- 
racterisee en ce qu'elle est en outre a meme de re- 
cevoir des signaux de commande et de transmettre 
le signal de commande "rnaTtre present" en reaction 
a la reception d'un signal de commande de "requete 
de rnaTtre". 

15. Unite de commande suivant la revendication 1 4, ca- 
racterisee en ce que I 'unite de commande est en 
outre a meme d'associer une adresse de destina- 
tion correspondante au signal de reglage transmis 
lorsqu'un signal de telecommande avec une adres- 
se d'emetteur associee est recu. 



9. Dispositif de restitution sonore suivant I'une quel- 
conque des revendications precedentes, caracteri- 
se en ce que le circuit de commande est a m§me 

de detecter une adresse d'emetteur associee au si- 35 
gnal de telecommande recu dans fe "mode rnaTtre" 
et d'associer une adresse de destination correspon- 
dante au signal de reglage emis. 

10. Dispositif de restitution sonore suivant I'une quel- 40 
conque des revendications 2 a 9. caracterise en ce 
que le circuit de commande est a meme d'associer 
une adresse d'emetteur au signal de telecomman- 
de lorsqu'un signal de telecommande est transmis, 
ladite adresse d'emetteur identifiant le dispositif de *s 
restitution sonore qui emet. 

11. Dispositif de restitution sonore suivant I'une quel- 
conque des revendications precedentes, caracteri- 
se en ce que I'entree de commande et la sortie de so 
commande sont combinees sous la forme d'une 
connexion de commande bidirectionnelle (8). 

12. Dispositif de restitution sonore suivant la revendi- 
cation 11, caracterise en ce que la connexion de ss 
commande bidirectionnelle est couplee a I'entree 
audio et a la sortie audio au moyen de filtres 
(14-16). 
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